sarching PAJ Page 1 of 2 

T^T ABSTRACTS OF JAP/^ 



PA 

( 

(43)Date of publication of application : 08.03.2002 



nrfdPCtyPTO 15 OCT 2004 

(1 1 JPublioation number : 2002-067978 



51)Int.CI. 




B62D 1/19 
B60R 21/05 




?1)Application number 


: 2000-259145 


(71)Applicant 


NSK LTD 


>2)Date of filing : 


29.08.2000 


(72)Inventor : 


NOMURA TETSUO 








SATO KEN JI 



54) IMPACT ABSORBING STEERING COLUMN DEVICE 



57)Abstract: 

'ROBLEM TO BE SOLVED: To provide an impact absorbing steering 
olumn device capable of absorbing impact in a secondary collision 
3gardless of a change in kinetic energy of a driver by switching collapse 
>ad of a steering column at the point of a collision. 

SOLUTION: A collision energy absorbing mechanism 7 has a first metal ball 
olding cylinder 35 interposed between an outer column 3 and an inner 
olumn 5, a second metal ball holding cylinder 37 arranged in front of the 
rst metal ball holding cylinder 35, and a holding cylinder locking device 39 
>cking the second metal ball holding cylinder 37. The holding cylinder 
>cking device 39 comprises a housing 51 fixed to the outer column 3, a 
iston 55 slidably held by a cylinder 53 inside the housing 51, and an 
lflator 59 screwed into a rear part of the housing 51 and subjected to 
snition control by ECU 57. A through hole 61 is formed in the second 
letal ball holding cylinder 37, and in a locked state, a locking pin part 63 
rotrudedly provided in the center of the piston 55 is fitted into the 
irough hole 61. 
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NOTICES * 




PO and NCIPX are not responsible for any 
amages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.***♦ shows the word which can not be translated. 
.In the drawings, any words are not translated. 



XAIMS 



Claim(s)] 

Claim 1] It is impact-absorbing type steering column equipment equipped with a collision energy absorption means to 
bsorb the secondary collision energy of the crew at the time of the collision of a car. An amount adjustment means of 
nergy absorption to change the absorbed amount of said secondary collision energy by said collision energy absorption 
leans, At least one operational status detection sensor which detects the condition of said crew or said car, Impact- 
bsorbing type steering column equipment characterized by having the electric control means which carries out drive 
ontrol of said amount adjustment means of energy absorption based on the detection result of the collision-detection 
snsor which detects the collision of a car, and said operational status sensor in the time of this collision-detection 
snsor detecting the collision of a car. 

Claim 2] The impact-absorbing type steering column equipment with which it has an amount adjustment means of 
nergy absorption are impact-absorbing type steering column equipment equipped with a collision energy-absorption 
leans absorb the secondary collision energy of the crew at the time of the collision of a car, and change the absorbed 
mount of said secondary collision energy by said collision energy-absorption means, and the amount adjustment means 
oncerned of energy absorption is characterized by to use the gas which a generation-of-gas means generates as the 
Durce of actuation. 



Translation done.] 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

"idd of the Invention] This invention relates to impact-absorbing type steering column equipment, and relates to the 

;chnique which it is at the collision time and switches the collapse load of a steering column in detail. 

)002] 

Description of the Prior Art] When an automobile collides with other automobiles, buildings, etc., an operator may 
allide with a steering wheel secondarily by inertia. By passenger car in recent years, an impact-absorbing type steering 
iaft and impact-absorbing type steering column equipment are widely adopted in order to prevent wounded [ of the 
perator in such a case ]. A steering column falls out with a steering shaft, impact-absorbing type steering column 
quipment usually collapses to a steering shaft and coincidence, when an operator collides secondarily, and absorption 
f collision energy is performed in that case. As an absorption method of collision energy, as indicated by JP,46- 
5527,B etc. A metal ball is made to infix between an outer column and an inner column, and it is indicated by the ball 
rpe which makes a plastic slot form in the inner skin of an outer column, or the peripheral face of an inner column at 
le time of collapse, JP,7-329796,A, etc. like The cover-printing type which draws an energy absorption member 
irough with cover-printing means, such as a cover-printing pin which was made to hold energy absorption members, 
xch as a steel plate, to either of an outer column and an inner column, and was held on any or another side, is well- 
nown. 
)003] 

5 roblem(s) to be Solved by the Invention] By the way, although the steering column collapsed with the impact- 
bsorbing type steering column equipment mentioned above when a predetermined collapse load acted, it originated in 
lis and the following problems had arisen. Usually, a collapse load is set up based on the kinetic energy at the time of 
le operator of standard weight colliding with a steering wheel secondarily at the rate of predetermined. However, since 
le kinetic energy naturally becomes small when an operator is a woman short in stature etc., even if such an operator 
Glides with a steering wheel at the same rate, a steering column does not collapse but absorption of collision energy is 
o longer performed at all. Consequently, impact-absorbing type steering column equipment could not achieve an 
jcpected operation, but had a possibility that an operator might experience a big impact from a thorax or a head. 
)004] In British patent GB2340457A, ii has the collision energy-absorption means of a hydraulic cylinder type, and 
'hat an electronics-control means computes a target collapse load based on the operation parameter outputted from the 
Deed sensor, the operator weight sensor, etc., and hydraulic-oil inflow resistance of an oil hydraulic cylinder is changed 
y adjusting the amount of closing motion of the motor-operated valve prepared in the hydraulic circuit of a collision 
tiergy absorption means, and switches a collapse load is proposed in order such a problem. However, also in this 
quipment, it had left the following problems in respect of the timing to which an electronics control means computes a 
irget collapse load, although it is desirable to compute based on the operation parameter inputted from each sensor at 
le collision time as for for example, a target collapse load — a motor-operated valve and electromagnetism — this 
ecomes impossible when an actuator is used, namely, a motor-operated valve and electromagnetism — even if the drive 
urrent from an electronics control means inputs an actuator after a collision in order to take a long time comparatively 
) complete actuation from starting on the structure — the collision point in time of a car to an operator's secondary 
ollision time — a collapse load cannot be switched very much in a short time. Then, although the electronics control 
leans will switch the collapse load beforehand before the collision with the natural thing, there was a possibility that a 
roper collapse load might not be acquired from each operation parameter changing every moment according to an 
peration situation. This invention aims at offering the impact-absorbing type steering column equipment which was 
lade in view of the above-mentioned situation, it is at the collision time, switched the collapse load of a steering 
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olumn, had it, and made possible the i^fc^ absorption at the time of a secondary ^^ion irrespective of change of an 

perator's kinetic energy. 

)005] 

VIeans for Solving the Problem] Then, it is impact-absorbing type steering column equipment equipped with a collision 
nergy absorption means to absorb the secondary collision energy of the crew at the time of the collision of a car in 
wention of claim 1 in order to solve the above-mentioned technical problem. An amount adjustment means of energy 
bsorption to change the absorbed amount of said secondary collision energy by said collision energy absorption means, 
U least one operational status detection sensor which detects the condition of said crew or said car, Based on the 
etection result of the collision-detection sensor which detects the collision of a car, and said operational status sensor in 
le time of this collision-detection sensor detecting the collision of a car, the thing equipped with the electric control 
leans which carries out drive control of said amount adjustment means of energy absorption is proposed. 
)006] In this invention, an electric control means sets up a target collapse load from the map which computed kinetic 
nergy based on the detection result of each operational status detection means for example, immediately after the 
bllision, and ROM was made to memorize, operation expression, etc., and outputs a drive current to the actuator of the 
mount adjustment means of energy absorption. 

)007] Moreover, it is impact-absorbing type steering column equipment equipped with a collision energy-absorption 
leans absorb the secondary collision energy of the crew at the time of the collision of a car, and it has an amount 
djustment means of energy absorption change the absorbed amount of said secondary collision energy by said collision 
nergy-absorption means, and the amount adjustment means of energy absorption concerned proposes the thing using 
le gas which a generation-of-gas means generates as the source of actuation in invention of claim 2. 
)008] For example, after finishing a setup of a target collapse load, an electric control means outputs a current to the 
piiting agent of a generation-of-gas means, and makes the pin and cylinder which constitute the change-over device of 
collapse load in the gas which this equipment generated drive in this invention. 
)009] 

embodiment of the Invention] Hereafter, some operation gestalten of this invention are explained with reference to a 
rawing. Drawing 1 is the side elevation showing a part for the vehicle room flank of the steering system concerning the 
st operation gestalt, and the sign 1 in this drawing shows the colla tempestade PUSHIBURU column. The colla 
mpestade PUSHIBURU column 1 is using the outer column 3 and the inner column 5, and the collision energy 
bsorption device 7 made from both steel pipes as the component, and is attached in the car-body side member 13 
irough the upper column bracket 9 holding the outer column 3, and the lower column bracket 1 1 holding the inner 
olumn 5. In addition, although it was made for the upper column bracket 9 to break away ahead to the outer column 3 
nd ** with this operation gestalt when the capsule 1 5 made from an aluminum containing alloy is infixed between the 
pper column bracket 9 and the car-body side member 13 and the impact load beyond a predetermined value acted, 
alking devices other than an encapsulation method may be adopted. 

)010] The colla tempestade PUSHIBURU column 1 holds the upper steering shaft 21 free [ rotation ] through the 
earing which is not illustrated. While a steering wheel 23 is attached in the upper limit of the upper steering shaft 21, 
le lower steering shaft 27 is connected with the lower limit through the universal joint 25. In drawing 1 , a sign 29 
lows wrap column covering for the upper part of a steering column 1 , a sign 3 1 shows the dashboard which divides a 
ehicle room and an engine room, and the sign 33 shows the tilt lever with which tilt actuation of the colla tempestade 
USHIBURU column I is presented. In addition, to the upper steering shaft 21, the well-known collision energy 
bsorption device by resin injection, serration ellipse fitting, etc. is formed, and collision energy is absorbed, being 
aortened at the time of a secondary collision of an operator. 

)01 1] In this steering system, if an operator rotates a steering wheel 23, it will be transmitted to the steering gear which 
mt turning effort does not illustrate through the upper steering shaft 21 and a lower steering shaft 27. In steering gear, 
le rack-and-pinion device in which a rotation input is changed into rectilinear motion etc. is built in, the rudder angle of 
wheel is changed through a tie rod etc., and steering is performed. In addition, to steering gear, various formats, such 
3 an others and ball-screw type, a warm roller type, etc., are well-known. [ type / rack-and-pinion ] 
)012] Drawing 2 is an expansion A view Fig. in drawing 1 , drawing 3 is B view Fig. in drawing 2 , and drawing 4 is a 
!-C sectional view in drawing 2 . As shown in these drawings, the collision energy absorption device 7 is using as the 
lain configuration member the 1st metal ball maintenance cylinder 35 infixed between the outer column 3 and the inner 
□lumn 5, the 2nd metal ball maintenance cylinder 37 arranged ahead of this 1st metal ball maintenance cylinder 35, and 
le maintenance cylinder stop equipment 39 which performs a stop of the 2nd metal ball maintenance cylinder 37. 
)013] the shot which both the 1st metal ball maintenance cylinder 35 and the 2nd metal ball maintenance cylinder 37 
re made from synthetic resin, oil impregnated sintered metal, etc., boils them, respectively, and holds shots 41 and 43 
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ree [ rotation ] -- it has the maintenanc^^^es 45 and 47. In the case of this operati<^^kstalt, the 1st metal ball 
laintenance cylinder 35 and the 2nd mwf ball maintenance cylinder 37 are combine^y the predetermined 
ngagement force with the engagement pawl which is not illustrated, but it may be combined by the shear pin made of 
ssin etc. 

3014] shots 41 and 43 — the outer diameter ~ the gap of the outer column 3 and the inner column 5 — the specified 
uantity - it is set up greatly, and a plastic slot is formed in the inner skin and the peripheral face of both the columns 3 
nd 5 in case the outer column 3 and the inner column 5 are displaced relatively to shaft orientations, the shot by the 
ide of the 1st metal ball maintenance cylinder 35 — the shot by the side of the maintenance hole 45 and the 2nd metal 
all maintenance cylinder 37 ~ the maintenance hole 47 a hand of cut — an include-angle phase — differing --****-- 
oth — shots 41 and 43 form a plastic slot in the mutually different angular position. 

3015] Maintenance cylinder stop equipment 39 serves as the housing 51 made from the aluminum containing alloy 
'hich fixed in the outer column 3, or synthetic resin, and the piston 55 held for the cylinder 53 in housing 51, enabling 
:ee sliding from the electric-ignition type gas generator (it is hereafter described as inflator) 59 grade by which is thrust 
lto the posterior part of housing 51 and ignition control is carried out to ECU (electronic control)57. The through tube 
1 is formed in the 2nd metal ball maintenance cylinder 37, and the stop pin section 63 which protruded on this through 
ibe 61 in the center of a piston 55 is inserting in the state of the stop of drawing 3 . Among drawing 2 , the sign 65 
hows the gas passageway formed in housing 51, and is connecting the inflator 59 and the front face of a piston 55. 
)016] The weight sensor 69 besides the sheet position sensor 67, a speed sensor 71, the crew location sensor 73, seat 
elt wear sensor 75 grade, at least one operational status detection sensor, and collision-detection sensor 77 are 
onnected to ECU57. The collision-detection sensor 77 may divert what is used for airbag SRS etc., and you may make 
receive a detecting signal from airbag SRS soon. Moreover, a driver's situation (a seat belt wear condition, weight, 
>cation) and the detecting signal of the vehicle speed are used together to the collision signal of the collision-detection 
snsor 77, and you may make it raise detection precision to it. 

)017] The coil spring 83 which energizes the migration prevention pin 81 and the migration prevention pin 81 of the 
air to which a cone-like tip engages with the rear face of a piston 55 to a piston 55 side is held at housing 51, and it 
olds in the stop condition so that a piston 55 may not move carelessly. Among drawing, the plug to which the member 
lown with the sign 85 holds a coil spring 83, and the member which showed with the sign 87 are plugs which prevent 
mission of a piston 55, and is pressed fit and fixed at both the housing 51. 

)018] In the case of this operation gestalt, the locating lug 89 is formed in housing 51, and positioning and rotation 
revention of housing 51 to the outer column 3 are made by inserting in the stop hole (not shown) with which the inside 
dge of this locating lug 89 was formed in the outer column 3. in addition — if in charge of immobilization of the 
ousing 51 to the outer column 3 — housing 51 — the bore the outer diameter of the outer column 3 — the specified 
uantity — after considering as the shape of a small cylindrical shape, the approach of pressing fit in the outer column 3 
my be taken. 

)019] Hereafter, an operation of the 1st operation gestalt is described. If it collides with other automobiles and 
bstructions on the street while an automobile runs, the collision signal from the collision-detection sensor 77 and the 
arious operational status parameters from the operational status detection sensors 67, 69, 71, 73, and 75 mentioned 
bove will be inputted into ECU57. Under the present circumstances, even if the case where an operator's weight is 
Dmparatively large, and an operator's weight are comparatively small, when the vehicle speed is large, the kinetic 
nergy of the operator at the time of a collision becomes large. Therefore, ECU57 sets up a target collapse load greatly 
ased on the map or the predetermined operation expression memorized in ROM, and supplies firing current to the 
lflator 59 of maintenance cylinder stop equipment 39. 

)020] If firing current is supplied from ECU57, an inflator 59 generates a lot of [ very ] nitrogen gas for a short time, 
nd the nitrogen gas will pass a gas passageway 65, and will flow into the front face of a piston 55. Then, as shown in 
rawing 5 , a piston 55 pushes away the migration prevention pin 81 energized by the coil spring 83, and retreats in an 
istant, and engagement to the stop pin section 63 of a piston 55 and the through tube 61 of the 2nd metal ball 
laintenance cylinder 37 separates from it, and it will be in a discharge condition. 

)021] On the other hand, at the time of the collision of an automobile, an operator collides with a steering wheel 23 
scondarily according to inertia, and the upper column bracket 9 is ahead omitted in the outer column 3 and ** first with 
le impact. Then, as the steering wheel 23 was ahead pushed by an operator's kinetic energy and it was shown in 
rawing 6 , the colla tempestade PUSHIBURU column 1 starts collapse because the inner column 5 advances into the 
uter column 3. In addition, since actuation of the maintenance cylinder stop equipment 39 mentioned above is 
erformed very much for a short time, when the colla tempestade PUSHIBURU column 1 starts collapse, it separates 
om engagement in a piston 55 and the 2nd metal ball maintenance cylinder 37 completely, and it is in the discharge 
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ondition. 

0022] With this operation gestalt, in cSRie colla terapestade PUSHIBURU colurr^n starts collapse, since the 1st 
cietal ball maintenance cylinder 35 and the 2nd metal ball maintenance cylinder 37 are connected, both the metal ball 
naintenance cylinders 35 and 37 are united, have the movement magnitude of the one half of the movement magnitude 
•f the inner column 5, and move forward between the outer column 3 and the inner columns 5. By this, the plastic slot 
•y the shot 41 by the side of the 1st metal ball maintenance cylinder 35 and the shot 43 by the side of the 2nd metal ball 
naintenance cylinder 37 will be formed in the inner skin of the outer column 3, and the peripheral face of the inner 
olumn 5, respectively, and absorption of comparatively big striking energy will be realized. Drawing 7 is a graph 
drich shows the relation of the migration stroke and collapse load of the outer column 3, and the continuous line in this 
Irawing shows the test result in this case (at the time of a large collapse load). 

0023] Moreover, the kinetic energy of the operator [ operator ] at the time of a collision the case of a woman short in 
tature with comparatively small weight etc. becomes comparatively small. Therefore, ECU57 sets up a target collapse 
3ad small, does not supply firing current to an inflator 59, but as shown in drawing 3 , it becomes being in the stop 
ondition to which the stop pin section 63 of a piston 55 engaged with the through tube 61 of the 2nd metal ball 
naintenance cylinder 37 with as. 

0024] If an operator collides with a steering wheel 23 secondarily in this condition, after the outer column 3 falls out, 
he colla tempestade PUSHIBURU column 1 will start collapse according to the same process as the case where it 
aentions above. Under the present circumstances, since the 2nd metal ball maintenance cylinder 37 is stopped by the 
iston 55, as shown in drawing 8 , it cannot retreat to the 1st metal ball maintenance cylinder 35 and ** (overcoming the 
ngagement force by a stop pawl etc. and both the metal ball maintenance cylinders 35 and 37 dissociating), but only 
tie plastic slot by the shot 41 by the side of the 1st metal ball maintenance cylinder 35 is formed, and the absorbed 
mount of striking energy becomes comparatively small. Consequently, even if an operator is a woman short in stature 
tc, collapse of the colla tempestade PUSHIBURU column 1 is performed smoothly, and it is lost that a big impact 
Dins an operator's thorax and head. The test result in this case (at the time of a small collapse load) is shown, and, as for 
he broken line in dr awing 7 , it turns out that a small collapse load becomes small intentionally to a large collapse load. 
0025] Drawing 9 is the important section side elevation showing the steering system concerning the 2nd operation 
;estalt of this invention. Although the 2nd operation gestalt has taken the same configuration as the 1st operation gestalt 
nd abbreviation mentioned above, the configurations of maintenance cylinder stop equipment 39 differ. That is, with 
his operation gestalt, contrary to the 1 st operation gestalt, in an initial state, a piston 55 and the 2nd metal ball 
aaintenance cylinder 37 are not engaged, but at the time of actuation of an inflator 59, a piston 55 moves forward and 
he stop pin section 63 engages with a through tube 61 . The operation of the 2nd operation gestalt is completely the 
ame as that of the 1st operation gestalt, except that ECU57 supplies firing current to an inflator 59 at the time of a low 
ollapse load. 

0026] Drawing 10 is the side elevation showing the impact-absorbing type steering column equipment concerning the 
rd operation gestalt of this invention, drawing 1 1 is the top view (D view Fig. in drawing 10 ) showing this equipment, 
nd drawing 12 is an expansion E-E sectional view in drawing 10 . As shown in these drawings, the steering column 
01 is manufactured, when weldbonding of the upper DISU wardrobe bracket 105 made from a steel plate (it is 
icreafter called an upper bracket for short) is carried out to the abbreviation center section of the column tube 103 made 
rom a steel pipe and this also carries out weldbonding of the ROADI stance bracket 107 made from a steel plate (it is 
tereafter called a lower bracket for short) to this anterior part (left in drawing 10 and drawing 1 1 ). 
0027] The upper bracket 105 is pinched by the tilt bracket 111 of the steel plate welded-construction article which fixed 
d the car-body side member 13, and is being compressed and fixed by the predetermined conclusion force with the tilt 
»olt 1 13 and nut 115 which penetrate a tilt bracket 111. The notch 1 17 of the abbreviation configuration for U characters 
yhich carries out opening is formed in back at the upper bracket 105, and the tilt bolt 1 13 is fitted in the front end side 
»f this notch 117. The member shown with the sign 121,123 in drawing 12 is a well-known tilt cam, and immobilization 
t the predetermined include angle of a steering column 101 is presented with it. Moreover, the member shown with the 
ign 125 is a tilt lever which carries out the rotation drive of the tilt cam 121, and the member shown with the sign 127 
s the thrust bearing infixed between the head of the tilt bolt 113, and the tilt lever 125. 

0028] On the other hand, the lower bracket 1 07 is pinched by the pivot bracket 1 3 1 of the cast which fixed to the car- 
>ody side member 13, and is being fixed with the pivot bolt 133 and nut 135 which penetrate the pivot bracket 131. The 
lotch 137 of the abbreviation configuration for U characters which carries out opening is formed ahead at the pivot 
•racket 131, and the pivot bolt 133 is fitted in the back end side of this notch 137. In addition, the steering column 101 
ias become rockable centering on the pivot bolt 133, and an operator can adjust the vertical location of a steering wheel 
:3 in the predetermined range by operating a tilt lever 125. 
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0029] In the case of this operation gesj^^he collision energy absorption means cAs of an energy absorption plate 
41 held at the tilt bolt 113, and adjusd^^over-printing equipment 143 which fixHWthe steering column 101 . The 
nergy absorption plate 141 is the steel plate of the abbreviation configuration for U characters opened ahead, and the 
ilt bolt 113 has penetrated near the back end section. 

0030] The base plate 145 of the steel plate press-forming article welded to the column tube 103 as adjustable cover- 
Tinting equipment 143 was shown in drawing 12 , The housing 147 by which bolting was carried out to the base plate 
45, and the slide block 149 held in housing 147, enabling free sliding, It consists of piston 155 grades held in the 
iflator 59 by which is held at housing 147 and ignition control is carried out to ECU57, the cylinder 153 in which the 
irough tube 151 which is open for free passage to an inflator 59 was drilled, and the cylinder 153, enabling free sliding. 
003 1] The rod section 157 protrudes on the front center section, the piston 155 is engaged, and the tip of the rod section 
57 is connected at the slide block 149. In addition, the weight sensor 74 besides the sheet position sensor 73, a speed 
ensor 75, the crew location sensor 76, seat belt wear sensor 77 grade, at least one operational status detection sensor, 
nd collision-detection sensor 77 are connected to ECU57 like the 1st operation gestalt. 

D032] The both-sides side of a slide block 149 is adjoined, the guide plate 161,163 of a right-and-left pair is held at 
ousing 147, and the energy absorption plate 141 is fitted in between these guide plates 161,163 and a slide block 149. 
loth the guide plates 161,163 have the U character-like crevice 165,167 inside the abbreviation center section and the 
osterior part, respectively, and the U character bending section 171,173 before and after forming in the these U 
haracter-like crevice 165,167 at the energy absorption plate 141 is inserting them. 

3033] While the fixed side cover-printing pin 175 inserts in the anterior part bending section 171 of U characters, the 
ligration side cover-printing pin 177 is inserting in the energy absorption plate 141 at the posterior part bending section 
73 of U characters, the long hole 181,183 holding the migration side cover-printing pin 177 of a Uichi Hidari pair 
Dims in housing 147 — having — ****-- the inside of these long holes 181,183 - the migration side cover-printing pin 
77 — a longitudinal direction — the specified quantity — it is movable. 

3034] Hereafter, an operation of the 3rd operation gestalt is explained. When the kinetic energy of the operator at the 
me of a collision is large in the case of the 3rd operation gestalt, ECU57 sets up a target collapse load small, and does 
ot supply firing current to an inflator 59. The slide block 149 connected with the piston 155 is having retreated with as 
y this, and when the posterior part side face is located inside the migration side cover-printing pin 177, migration to the 
iside of the migration side cover-printing pin 177 will be regulated. 

)035] By that impact, if an operator collides with a steering wheel 23 secondarily according to inertia in this condition, 
'hile the upper bracket 105 secedes from a tilt bracket 111 ahead, a lower bracket 107 will secede from the pivot 
racket 131 ahead, a steering column 101 will fall out, and advance will be begun. And the adjustable cover-printing 
luipment 143 by the side of a steering column 101 moves forward with advance of a steering column 101 to the energy 
bsorption plate 141 held at the tilt bolt 1 13 by the side of the car-body member 3. 

)036] Then, on the energy absorption plate 141, the anterior part bending section 171 of U characters inserted between 
ie U character-like crevice 165 and the fixed side cover-printing pin 175 and the posterior part bending section 173 of 
f characters inserted between the U character-like crevice 167 and the migration side cover-printing pin 177 will move 
>rward. Consequently, the energy absorption plate 141 is drawn through in the form wound around both the cover- 
rinting pin 175,177 about one by one by four right and left, and absorption of comparatively big collision energy is 
salized. 

)037] On the other hand, in the case of a woman short in stature with comparatively small weight etc., an operator 
ecomes [ the kinetic energy of the operator at the time of a collision ] comparatively small. Then, ECU57 supplies 
ring current to an inflator 59. If firing current is supplied from ECU57, an inflator 59 will generate a lot of [ very ] 
itrogen gas for a short time, and the nitrogen gas will flow into the posterior part of a piston 55 from the through tube 
51 of a cylinder 153. Thereby, as shown in drawing 13 , a piston 155 moves forward to a slide block 149 and ** in an 
tstant, and the migration side cover-printing pin 177 becomes movable freely about the inside of a long hole 181,1 83. 
)038] If an automobile collides with other automobiles and obstructions on the street in this condition, a steering 
}lumn 101 will fall out and move forward according to the same process as the case where it mentions above, and 
ijustable cover-printing equipment 143 will move forward to the energy absorption plate 141. However, since the 
dgration side cover-printing pin 177 is not restrained by the slide block 149 in this case, in case the posterior part 
ending section 173 of U characters of the energy absorption plate 141 moves forward and secedes from the U 
laracter-like crevice 167, it presses and moves the migration side cover-printing pin 177 inside, and disappears after an 
)propriate time. 

)039] Consequently, even if an operator is a woman short in stature etc., advance of a steering column 101 is 
srformed smoothly and it is lost that a big impact joins an operator's thorax and head of the energy absorption plate 
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41, while it will be drawn through by ^fethe fixed side cover-printing pin 175 of ^wight and left and the absorbed 
mount of collision energy becomes sml^r 

)040] Although explanation of a concrete operation gestalt is finished above, the mode of this invention is not 
sstricted to the above-mentioned operation gestalt. For example, although make the 2nd metal ball maintenance 
ylinder engage with an outer column with a piston, the 1st metal ball maintenance cylinder and the 2nd metal ball 
laintenance cylinder are made to separate and it was made to change a collapse load to two steps with the 1st operation 
estalt, it is possible to change a collapse load more than a three-stage by preparing an inflator, a piston, a metal ball 
taintenance cylinder, etc. two or more sets. In addition, it can change suitably in the range which does not deviate from 
le main point of this invention also about the concrete configuration of steering column equipment and an absorbed 
aergy adjustable means. 
)041] 

iffect of the Invention] As stated above, it is impact-absorbing type steering column equipment equipped with a 
3llision energy absorption means to absorb the secondary collision energy of the crew at the time of the collision of a 
ar, in invention of claim 1. An amount adjustment means of energy absorption to change the absorbed amount of said 
jcondary collision energy by said collision energy absorption means, At least one operational status detection sensor 
hich detects the condition of said crew or said car, It is based on the detection result of the collision-detection sensor 
hich detects the collision of a car, and said operational status sensor in the time of this collision-detection sensor 
stecting the collision of a car. Since it had the electric control means which carries out drive control of said amount 
ijustment means of energy absorption, For example, a target collapse load is set up from the map which computed 
inetic energy based on the detection result of each operational status detection means immediately after the collision, 
id ROM was made to memorize, operation expression, etc. It becomes possible to acquire the proper collapse load at 
te time of a collision with outputting a drive current to the actuator of the amount adjustment means of energy 
^sorption. 

)042] Moreover, it is impact-absorbing type steering column equipment equipped with a collision energy absorption 
leans to absorb the secondary collision energy of the crew at the time of the collision of a car, in invention of claim 2. 
ji amount adjustment means of energy absorption to change the absorbed amount of said secondary collision energy by 
lid collision energy absorption means, At least one operational status detection sensor which detects the condition of 
lid crew or said car, It has the electric control means which carries out drive control of said amount adjustment means 
f energy absorption based on the detection result of said operational status sensor. Since said amount adjustment means 
f energy absorption used the gas which an electric-ignition type generation-of-gas means generates as the source of 
rtuation, By for example, the thing made to drive the piston which constitutes the change-over device of a collapse 
>ad in the gas which the electric control means outputted the current to the igniting agent of an electric-ignition type 
sneration-of-gas means, and this equipment generated A change-over of a collapse load comes to be performed in an 
istant, and becomes possible [ setting up the collapse load optimal after a collision ]. 

Translation done.] 
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